Objective: To assess the comparative efficacy of energy treatments in resolving cherry angiomata.
C
HERRY ANGIOMATA, THE most common acquired cutaneous vascular proliferations, often begin to appear in the third decade of life and continue to increase in number across time. These lesions typically present as bright red, round papules or macules that vary in size and are usually localized to the trunk and proximal extremities. Because many patients find cherry angiomata unsightly, treatment may be undertaken. 1 Options for ablation include electrodesiccation, shave excision, and laser treatment. 2 Few studies compare the efficacy of alternative treatments for cherry angiomata. 3 The objective of this study was to determine the relative effectiveness of 3 such treatments: (1) pulsed-dye laser (PDL) (595 nm) (Vbeam; Candela Corp, Wayland, Massachusetts), 4, 5 (2) potassium titanyl phosphate (KTP) laser (532 nm) (Aura; Laserscope, San Jose, California), and (3) electrodesiccation (Hyfrecator 2000 Electrosurgical Unit; ConMed Corp, El Paso, Texas).
METHODS

PARTICIPANT SELECTION
Fifteen adults were enrolled in the Department of Dermatology at Northwestern University. The principal inclusion criterion was the presence of at least 12 documented cherry angiomata on the torso. The exclusion criteria consisted of cutaneous laser treatment in the past 6 months and implanted pacemakers or defibrillators that may be inadvertently actuated by electrosurgical devices.
EQUIPMENT AND SETTINGS
Treatments were performed in windowless laser-ready rooms. The laser parameters used in this study were selected after a review of parameters used in previous studies, parameters recommended by the manufacturers (and laser experts retained by the manufacturers) for the specific laser devices used, and our own clinical experience. The parameters for the PDL varied between the first and second treatments because (1) bruising (short pulse duration) and nonbruising (longer pulse duration) parameters are routinely used clinically and we wanted to include both and (2) nonbruising parameters were used for the first treatment because this might be less anxiety producing for novice patients. For the electrodesiccation arm, we performed pilot testing of the energy level, and we selected the lowest energy level consistent with any visible immediate tissue effect on cherry angiomata of the trunk and extremity.
The following device settings were used: (1) Vbeam PDL: first treatment visit: fluence, 7.5 J/cm 2 ; pulse duration, 10 milliseconds; spot size, 10 mm; dynamic cooling device setting, a 30-millisecond burst with a 20-millisecond delay; and 1 pulse per lesion if the lesion diameter was less than 3 mm and 2 pulses if 3 mm or greater; second treatment visit: fluence, 8.0 J/cm 2 ; pulse duration, 1.5 milliseconds; spot size, 7 mm; dynamic cooling device setting, 30 milliseconds with a 20-millisecond delay; and 1 pulse per lesion if the lesion diameter was less than 3 mm and 2 pulses if 3 mm or greater. 
STUDY DESIGN AND RANDOMIZATION
Approval for this randomized, controlled, rater-blinded clinical trial was obtained from the Northwestern University institutional review board, and all the participants provided written informed consent before study initiation.
For each participant, 3 treatment areas were demarcated on the torso. In each area, 4 cherry angiomata were identified. Then, for each participant, using preselected random number sequences in sealed opaque envelopes, each treatment area was randomly assigned to receive 1 of the 3 treatment types described in the "Equipment and Settings" subsection. The allocation sequence was generated by a different investigator (S.L.B.) than the investigator who enrolled participants and assigned them to their groups ( J.C). Because the 3 devices used appeared different and because when applied they felt different to the participants, the participants and those administering the interventions were not blinded to group assignment; however, the 2 raters (L.E.W. and S.S.) assessing the outcomes were blinded to group assignment. The preoperative sizes of the angiomata were statistically the same in all the treatment groups. Before treatment, differences in the mean size of angiomata across treatment groups were not significant (P=.19).
EXPERIMENTAL PROTOCOL
Each participant received treatment with PDL, KTP laser, and electrodesiccation to separate randomly selected areas on the torso, with each area bearing 4 cherry angiomata. Two weeks later, participants were again treated with the 3 study devices as before.
PRIMARY OUTCOME MEASURES
Serial standardized photographs evaluated by 2 blinded dermatologist raters (L.E.W. and S.S.) were the primary outcome measure. Photographs of the treatment area were obtained immediately before treatment, immediately after the first treatment, 2 weeks after the first treatment (immediately before the second treatment), 2 weeks after the second treatment, and 3 months after the second treatment. Color and texture were scored by the raters at each time point on a visual analog scale from 0 to 10 (color: 0=skin colored, 5=red, and 10=purple; texture: 0=flat, 5=mildly elevated, and 10=elevated).
SECONDARY OUTCOME MEASURES
The diameter of each targeted lesion was measured at each visit. At the third and final visit, participants completed a survey in which they were asked to rate, for each of the 3 treatment arms, the percentage improvement (if any) in texture ("bumpiness") and color ("visual appearance"). Percentage improvement was then translated onto an ordinal scale (0% = 0; 1%-25%=1; 26%-50%=2; 51%-75%=3; 76%-99%=4; and 100%=5). For each treatment type, participants were also asked to rate pain on a visual analog scale from 1 (no pain) to 10 (severe pain). Finally, participants were asked which treatment type they believed worked the best and which they would prefer to treat their remaining cherry angiomata (ordinal scales from 1 [best or most preferred] to 3 [worst or least preferred]).
STATISTICAL ANALYSIS
For the primary and secondary outcome measures, means were obtained for values on ordinal scales, and treatment types were compared using repeated-measures analysis of variance with post hoc t tests. With 15 patients, there was 80% power to detect a difference of 1 SD using a 2-tailed test and a type I error rate of 5%. The standard deviation was the variability across participants for cherry angiomata being treated by the same energy device.
RESULTS
The first participant was recruited on October 2, 2006, and the last participant follow-up was on January 29, 2007. Two eligible individuals declined enrollment, and 15 individuals were enrolled and randomized. Their mean age was 48 years, and 10 were men. All the treatments were completed per schedule, and all the participants returned for 3-month follow-up after their final treatment. The analysis was intention-to-treat.
Changes in visual parameters were assessed across time (Figures 1, 2, and 3) . Regarding color, the mean change detected by the 2 blinded raters from pretreatment to 3 months after treatment was an improvement of 7.77 (from 9.42 to 1.65) on a 10-point scale. Although the change across time was significant (PϽ .001), there was no significant difference across treatment arms (P=.19). Mean change in texture during the study was an improvement of 6.23 (from 6.66 to 0.43), a significant change across time (P Ͻ .001). Moreover, textural change was different across treatments (P Ͻ .001) ( comparisons, cherry angiomata treated with electrodesiccation (mean at 3 months,4.24) were significantly less improved than were those receiving KTP laser (mean at 3 months,3.42) (P = .003), and those treated with electrodesiccation were also less improved than were those treated with PDL (mean at 3 months, 3.24) (P = .001). However, KTP laser and PDL were not different in their effect on texture (P = .50). Interrater reliability assessment of texture measurements indicated that the 2 raters were convergent in their mean ratings (rater 1: mean,3.51; rater 2: mean, 3.76; P = .25). The size of the treated lesions decreased significantly across time, with a net reduction of 4.32 on the visual analog scale (PϽ.001), but there was no difference across treatment types (P=.88). Participants' self-assessment ratings at 3-month follow-up indicated no significant difference in mean improvement in bumpiness (P = .51) or color (P = .22) ( Table 2) . Pain varied across treatments (PϽ.001), with electrodesiccation and KTP laser not different from each other (P=.07) but each individually more painful than PDL (PϽ.001 for both) ( Table 2 ). Overall improvement was best with PDL, intermediate with KTP laser, and worst with electrodesiccation, but this nominal difference was not significant (P=.16). On the other hand, when asked to identify their most preferred treatment modality, patients noted a difference among the 3 arms (P=.001), with PDL and KTP laser not significantly different from each other (P=.19) but with electrodesiccation less preferred than KTP laser (P=.01) and PDL (P=.001).
COMMENT Vascular lasers and electrodesiccation seemed to be highly effective treatments for the reduction of cherry angiomata. After 2 treatments with electrodesiccation, KTP laser, or PDL, most targeted lesions showed marked improvement.
There were some differences across treatments. Treatment with PDL was noticeably less painful than with the other 2 modalities. In addition, textural improvements were superior with PDL and KTP laser compared with electrodesiccation. Changes in color, size, and texture were statistically similar for the 3 study treatments, but modest nominal differences favored PDL the most, then KTP laser, and least of all, electrodesiccation. This order was also reflected in the overall subjective ratings of preference, where PDL was the most preferred treatment and electrodesiccation was the least preferred.
Strengths of this study include the randomized controlled design, which also allowed participants to serve as their own controls. The 3-month follow-up seemed to be sufficient for complete wound healing, and this was confirmed by subjective and objective assessments, which detected few residual lesions. The most robust reported differences, variable treatment effects on texture, were not only highly statistically significant but also exhibited excellent interrater reliability.
The generalizability (external validity) of this study is likely to be high due to the enrollment of a representative population in terms of sex and age. In addition, energy parameters in common clinical use were used when treating cherry angiomata with lasers and electrodesiccation. The results may have been different had different parameters been used. Electrodesiccation is an inherently operatordependent technique, and variation in the degree of pressure applied could theoretically affect outcome.
Limitations of this study include the absence of a cost analysis. To the extent that treatment of cherry angiomata is elective and may be an out-of-pocket expense for most patients, the relative cost of these treatment options may affect treatment selection. If laser procedures are more costly than electrodesiccation, patients may prefer the slightly suboptimal cosmetic result or greater discomfort associated with the latter treatment type. A costminimization or cost-effectiveness analysis may, thus, yield results divergent from those we obtained. A costminimization analysis is not included herein due to the pricing variation across cosmetic practices. On the other hand, because optimal visual outcomes and minimal discomfort are hallmarks of successful cosmetic procedures, patients may be willing to pay a premium for laser treatment. Other limitations of this study include the fact that all the participants were white and that only one set of parameters (ie, for lasers, pulse duration and fluence; and for electrodesiccation, energy level) was used for treatment with each modality. Patients with skin of color are likely to be at higher risk for complications, especially textural or pigmentary abnormalities, after destructive, nonselective modalities such as electrodesiccation; we chose not to include such patients in this study to standardize the assessments of color and residual angiomata, which may have been more subject to error if there were a wide range of underlying skin colors in this relatively small patient sample. It may be postulated, and further research may confirm, that patients with skin of color may obtain even greater relative benefit from laser treatment compared with electrodesiccation.
Although this study did not assess ease of use of different treatment devices, there were incidental differences noted among the treatment arms. Laser treatment was less operator dependent than was electrodesiccation because the duration of each laser pulse was standardized. Time required for treatment was comparable for the 3 arms. In conclusion, cherry angiomata can be effectively treated with electrodesiccation and with laser. Laser, especially PDL, seems to be less painful and may be more likely to enhance resolution while minimizing the likelihood of textural change. Abbreviations: ANOVA, analysis of variance; ED, electrodesiccation; KTP, potassium titanyl phosphate; PDL, pulsed-dye laser. a Data are given on ordinal visual analog scales scored from 0 to 10 (color: 0 = skin colored, 5 = red, and 10 = purple; texture: 0 = flat, 5 = mildly elevated, and 10 = elevated). access to all the data in the study and take responsibility for the integrity of the data and the accuracy of the data analysis. 
